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SOCIETY OF MICROSROPISTS. 

IMBEDDING AND SECTIONING MATURE SEEDS. 

WILLARD W. ROWLEE, Ithaca, New York. 

The modifications that may be made of the paraffin method of 
imbedding objects for sectioning are very many. There is always 
some danger, however, of shrinking delicate and very soft plant 
tissue. This is due to the use of heat for the process of infiltration, 
and probably some of the non-heat-employing methods will be 
found preferable where such delicate tissue is to be imbedded; but, 
for objects that will withstand this process of infiltration, the paraffin 
method has many advantages over other methods. Imbedded in 
paraffin, objects are held firmly and may be preserved as long as 
desired without further attention. 

For imbedding mature seeds I have found nothing that was equal 
to paraffin. The texture of the seed is often very dense and offers 
much resistance to a knife. For this reason I found it better to use 
the harder grade of paraffin. A second serious difficulty that was 
met with in imbedding seeds was the fact that there was little if any 
tissue connecting the embryo* with the seed coats. Thus it would 
too often occur that just as the sections were being taken through 
the middle of the seed (the most valuable ones are those near the 
center) the embryo would leave the coats and the whole series would 
be spoiled. The inner surface of the inner coat in many seeds is 
highly polished, and as soon as there is nothing to retain the embryo 
but its adhesion to the coat it will loosen. The paraffin does not 
seem to hold the two together as might be expected. It was sug- 
gested that, in order to soften the tissue and thereby make it more 
susceptible of infiltration, it would be well to thoroughly soak the 
seeds in water before hardening in alcohol. This was tried and 
there was a great improvement in the results. Fewer of the sec- 

* The term " embryo " is used here where on some accounts it would be better 
to use the word nucleus. The embryo is often but a very small part of the sub- 
stance contained within the seed coats. If the word nucleus is used it might be 
confused with the histological significance of the term. 
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tions went to pieces after they were transferred to the slide and the 
parts of the seed kept their respective positions much better. 

In order to study the microscopic structure of seeds, much more 
satisfactory results can be obtained if the sections are kept in series. 
It is often necessary to have two or more successive sections be- 
fore a correct idea of the seed can be obtained. 

The method used is a modification of the one used and taught in the 
histological laboratories of Cornell University. In its practical ap- 
plication it is as follows: In choosing seeds to section, great care is 
taken to get those which are well filled. This precaution is especially 
important, as many seeds never develop more than the coats or the en- 
veloping ovary coats. If a seed has a straight embryo, or even a bent 
one, it is better to determine by dissection just how the parts of the 
embryo are arranged, with reference to the external parts or form of 
the seed. Thus the seeds of " Helianthus tuberosus " are flattened 
and slightly wedge-shaped. The embryo within is straight and the 
upper or inner surface of the cotyledons lie in a plane parallel to 
the plane in which the seed is flattened. Moreover, the cotyledons 
are in the broader, upper end of the seed. Where the seed has no 
external character, as in a " Eupatorium," by which the position of 
its internal parts may be located, one has either to take the chances 
of getting the sections in the right plane or open the coats enough 
to see how the parts are arranged, and then mark the seed in some 
way. Having selected well-filled seed, I put them in water at the 
ordinary temperature of the laboratory for 36 hours. From the 
water they are transferred immediately to weak alcohol (40 per cent.), 
and gradually hardened by transferring to stronger alcohol until 
they are in 95 per cent. alcohol. Schultze's apparatus may be used 
to advantage in hardening. Next they are transferred to equal parts 
of alcohol and chloroform for from four to eight hours, the time 
depending on the size of the seeds, then in pure chloroform for the 
same length of time; then for twenty-four hours into chloroform 
with as much paraffin as it will dissolve at the ordinary temperature. 
From this into paraffin softened with chloroform until the melting 
point is about 35? C. The specimens are kept in this melted paraffin 
twenty-four hours. I have always been careful not to let the tem- 

perature go above 47? C., although I think it probable that a some- 
what higher temperature would not hurt the tissue of a seed. From 
this the seed may be imbedded in hard paraffin and will be found 
to be thoroughly infiltrated. 

The seeds may be sectioned in the paraffin blocks either freehand 
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or with a microtome. It is highly essential that the sections be kept 
in series, and that none of them should be missing. The texture of 
a seed is so fragile that when cut in thin sections the least careless- 
ness may spoil a section. 

A very effectual way to keep sections intact when they are cut in 
a paraffin block is that proposed by Dr. Mark (" American Nat.," 

I885, p. 628). It consists in collodionizing the object as the sections 
are taken. Very thin collodion should be used and applied to the 
cut surface after each section is taken. Lee (" Vade Mecum," p. 
150) recommends that " the collodion be of such a consistency that 
when applied to the surface of paraffin it will dry in two or three 
seconds. This has no tendency to cause sections to roll. * * * 

As soon as the collodion is dry, which ought to be in two or three 
seconds, cut the section, withdraw the knife, and pass the collodion- 
ized brush over the newly cut surfaces of paraffin." The section 
is placed collodion side down on the slide. The sections are fastened 
by placing a little clove-oil collodion on the slide and placing the 
sections in it, and then evaporate off the clove-oil. The sections 
are placed on the slide in series and in definite order. They are 
then washed in xylol for ten minutes or more. This removes the 
paraffin. Then they are washed with alcohol, afterwards with water, 
and stained. I have found no stain as good as haematoxylin for 
this work. They should be stained with it from three to five minutes. 
After washing the staining agent away with water, dehydrate with 
alcohol and clear. Three parts turpentine and two parts carbolic 
acid make a very good clearing mixture. Canada balsam dissolved 
in xylol is used for mounting. 

In sections thus prepared one can distinguish without difficulty, 
in Shepherd's Purse, Golden Rod, or any endospermous seed, the 
coats, the plumule, composed as is the lower tip of the radicle, of 
small thin-walled cells bearing nuclei. These two regions of growth 
are connected by slightly elongated cells which are also thin-walled. 
The larger cells making up the tissue of the cotyledons are stored 
with food. In many seeds a trace of a vascular system may also be 

seen; also the peculiar arrangement and markings of the cells com- 

posing the coats. 
Seeds differ so much that one would need to make many variations 

in method to suit special cases; but as a general method I have 
found this to be a success, and I believe the histology of any seed 

may be demonstrated by applying it. 
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